Targeting autophagy enhances sorafenib lethality for hepatocellular carcinoma via ER stress-related apoptosis.
Sorafenib, a potent multikinase inhibitor, has been recognized as the standard systemic treatment for patients with advanced hepatocellular carcinoma (HCC). However, the direct functional mechanism of tumor lethality mediated by sorafenib remains to be fully characterized, and the precise mechanisms of drug resistance are largely unknown. Here, we showed sorafenib induced both apoptosis and autophagy in human HCC cells through a mechanism that involved endoplasmic reticulum (ER) stress and was independent of the MEK1/2-ERK1/2 pathway. Upregulation of IRE1 signals from sorafenib-induced ER stress was critical for the induction of autophagy. Moreover, autophagy activation alleviated the ER stress-induced cell death. Inhibition of autophagy using either pharmacological inhibitors or essential autophagy gene knockdown enhanced cell death in sorafenib treated HCC cell lines. Critically, the combination of sorafenib with the autophagy inhibitor chloroquine produced more pronounced tumor suppression in HCC both in vivo and in vitro. These findings indicated that both ER stress and autophagy were involved in the cell death evoked by sorafenib in HCC cells. The combination of autophagy modulation and molecular targeted therapy is a promising therapeutic strategy in treatment of HCC.